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(54) IMPROVEMENTS IN OR RELATING TO AN ABRASIVE MEMBER 



(71) We, Heinrich Lippisrt KG, of 
4—6 Mcrianstrasse, Pforzheim, Gennany, a 
Kommanditgeseilschaft oiganised and exist- 
ing under the iaws of tbe Federal Gennan 

' 5 Republic, do hereby dedare the invention, 
for which we pmy that a patent may be 
granted to us, and the memod by mdclx 
it Is to be performed, to be particniariy de- 
scribed in aiod by the fofiowing statement: — 

10 This mvention relates to an abrasive 
meniher having the shape of, for example, 
a nng, pot or segment, ^^lidb aharasive mem- 
ber is dastic and may be ^jplied and bonded 
to a rigid or flescible siqqport. if desired. 

15 Rigid abrasive members are known, which 
are bonded with ceramic nmtedaL magne- 
stt^ hard rubber, mJmal resin, or plastks 
material. For certain abrading operatfons, 
elastic abrasive members are used, particn- 

20 laiiy for wo3± on profiled membos, e.g^ in 
. the manufacture of fittings and cudery,~xn 
the manufacture of household goods, 
chemical equipment, hardware for use in 
buildings, and parts of motor vdiides. 

25 The previously used elastic abrasive 
members include discs (so-called felt 
wheels), which are covered whih a hard layer 
of abrasive. These discs .wear reiati^ 
fast and often are not sufficiently elastic. 

30 Besides, they are expensive; Another type 
of elastk abrasive member is the composite 
abrasive member which consists of xadiaSy 
extending abrasive laminae. These com- 
posite abrasive members are also more ex* 

35 per^ve than rigid abrasive members and 
their elasticity decreases quickly as the 
abrading pressure increa^ because this 
forces the abrasive laminae against each 
other. 

40 For this reason, it has afready been 
attempted to embed the alaasive in a binder 
which is ultimately elastic ratiier thati in a 
hard binder. Whereas these so-called elastic 
abrasive members can be manufactured 

45 more easily and at a lower cost than the 
above-mentioned elastic abrasive vdieeis, 
their cutting performance is extremely poor; 
this is due to the fact that the working 



pressure causes the individual particles to 
yield into the elastic matrix or to break out 50 
The only measures which are known so far 
to avoid this are an increase of the ratio 
of abrasive to elastic binder or the use of a 
harder bindar. In both cases^ a sufficknt 
elasticzty is not obtained. 55 

For the reasons stated above, endless 
abrasive belts having an adheted pint have 
been increasm^y adopted for abrading pur- 
poses. The abrasive belts axe trained around 
a backing pulley so that the elasticity of the 60 
support afiorded by said pull^ can be 
selected widun certain limits fay the use of 
a suitably elastic nu^edal for the puOey and. 
if desired, by the fonnalioa of grooves a 
the pulley. Bowever, hdt gnni&ig too 65 
leaves much to be de^red, particolady be- 
cause profiles caimot be formed and because 
the bdiaviour varies greatly between a new 
belt and a worn belt as to the abrading per- 
formance and the roughness of die abraded 70 
surface. 

Rigid abrading wheels are made from an 
easily fiowable; partk:alate mixture, whidh 
comprises abrasive particles, binder, fillexs 
and additives. In the processmg of said 75 
marerial. it is essential to avoid an ag^o- 
meration of abrasive particles because any 
a^omerates would act like mvidL larger 
particles in the finished abrasive momb^ 
Such large particles may not be permissible 80 
for the intended use and paiticnlady in pre- 
cision grindmg work will result in work- 
pieces which must be rejected because they 
are formed with grooves. 

Contrary to this experience, r^earch S5 
work and practical tests carried out by 
manufacturers of abrasive members have 
siu>wn that such conglom^ates of rigidly 
bonded alsasive partides in an elastic 
matrix combine very good abrasive pro- 90 
perties with a hi^ elasdcxty. The ^pacoi 
apart conglomerates vktaaDy float in the 
dastic bhider so that the elasticity of ^ 
latter is preserved. 

The elastic abrasive member according to 95 
the mvention comprises a matrix, and a 
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multiplicity of cou^omciates of abrasive 
partides embedded in said mtrix, said 
matrix comprising an elastic hinder wfaich 
produces an elastic bond between said 
5 conglomerates, each of said conglomerates 
comprising a multiplicitir of said abrasive 
particles and a hinder which produces be- 
tween said partides of said conglomerates 
a bond whiii is more rigid dan said dastic 

10 bond, , * 

For a given proportion of abrasive par- 
ticles, an abrasive member according to the 
invention, having hard conglomerates erf 
abrasive partides in an dastic matnx has 

15 a higher macro-dastidty, a much be«er 
cutting performance and a longer life than 
an elastic abrasive member of Imown type, 
having mdividual partides in an dastic 
binder. ^ _ - 

20 Because of the roagimess of the surmce, 
the conglomerates are excdienlly retained 
by the dastic Wnder. These conglomerates 
may have any desired form; for mstan^ 
tihiey may be polygonal, round or roU-diaped. 

25 They may be provided with a covenng hav- 
ing a high afBnity to the dastic mauix. 
any case, a higji bond strength is ensural 
by the rough surface and by the bond be- 
tween the covering and the matrix. 

30 It is desirable to bond the con^omOTtes 
so that they are porous, whereas the dastic 
matrix may be non-porous or porous- 

In abrasive wheels up to 200 milhmems 
in diameter, the conglomerates of abrasive 

35 nartidcs provided accordmg to the mven- 
tion may be 2—6 millimetres in diameter. 
Jn wheels up to 400 miffimctres in diameter, 
the conglomerates of abrasive partides may 
|je 4 10 mfllimetres in diameter. The 

40 abrasive partides used m the conglomCTates 
may comprise corundum, silicon carmde or 
the like. The dastic bmder may compnse, 
e^.. soft rubber, dastic ^^V^jj^^^^,^^ 
Sscd epoxide icshas, soft polyvmyfcsbbndc 

45 and others. , 

In view of the state of the art and prac- 
tical tssts. it is considered that the provision 
of conglomerates of hard-bonded individual 
partides m an dastic bmder is the only way 

50 which enables the provision of an dastic 
abrasive member having a good cutting 
performance. , ^. i «j 

In addition to the abrasive partides and 
binder, the conglomerates of abrasive par- 

55 tides may contain known additives for abra- 
sive materials and other isubstances, such as 
iron pyrites, cryoUte, potasaum fluobora^ 
These substances may also be moorporateo 
m the dastic matrix of the whed m order 

60 to promote the ahradmg operation. 

Hence, the abrasive members of me 
invention comprise a matrix which (»ns^ 
of rubber-elastic material and m wfajch the 
abrasive particles are contained m the form 

65 of cangtomcrates, hx which the partides are 
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hdd together by a binder which produces 
a mors rigii bond than the rubber-elastic 
matrix. 

The reference to the use of a hard binder 
in the conglomerates of partides means that 
this binder when cured or vulcanised or set 
gives a more rigid bond than th dastic 
matrix of the finished abrasive member. 
Examples of binders which may be used in 
the conglomerates are the binders known 
in the industry for abrasive materials* such 
as ceramic bmders, hyctoted binders, 
natural resin binders, synthetic resin binders, 
and others. « . . 

The abrasive members of the mventton 
are suitably fixed to a support In grindmg 
wheels of the usual shape, that support per- 
mits mounting of the abrasive members on 
a machme. The abrasive member may be 
applied to a flexible support, e.g., of vul- 
canised fibre, conon twill, or the like. 

The abrasive members according to the 
invention are eminendy suitable for abrad- 
ing operations which have previously been 
p^onned with fdt wheds, composite 
abrasWe members, and abrasive bdts. They 
have considerable advantages over the 
above-mentioned conventional abrasive na- 
terials. For mstance. they can be promed 
excdleathr, tixek dastidty can be re- 
produdbiy sdected within a much wider 
range; the cuttmg performance (cutting 
power and total cutting capacity) is m- 
oeased; die surface roughness of die work- 
piece can be predetermined and remaim 100 
instant; die abrasive membo* may be used 
for wet and dry abrading operations; the 
deposition of smearing workpicce maten^ 
on die abrasive member is reduced; and 
glazing is avoided. 

WHAT WE CLAIM IS:— 

1 An elastic abrasive member, wnicn 
comprises a matrix, and a mufciplidty of 
conglomerates of abrasive particles cm- 
bedded in said matrix, said matrac com- uu 
nrising an elastic binder which produces an 
^c bond between said conglornerates. 
each of said conglomerates compnsmg a 
multipHdty of said abrasive particle and 
a famdcr which produces betwsen smd rar- 115 
tides of said conglomerates a bond wlucn is 
more rigid tisan said clastic bond. 

2, An dastic abrasive member as 
dahned in Qahn 1, in which the binder m 
said conglomerates is a ceramic bimier. 

3 An dastic dicasive member as 
claiined in Caaun 1, m which die binder m 
said conglomerates is a hydrated binder. 

4. An elastic abrasive .member as 
dahned m Oairn 1. 2 or 3, m which said 125 
conglomerates are 2 to 10 mdhmetres m 

diameter. . , 

5 An dastic abrasive member as 
daimed m any one of Claims 1 to 4, m 
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^ r ^ J, ,«« one of the preceding daims, 

" «Wdi each of said congJomeates Im a ^^'"Si^Uc^ « ^""^ ^ * 

affinity to said matin- . 5J ^ aSm 1 sal»»a««J«^ '^'^^ 

6 An dastic abrasive mmba as ^^^J^-f™ 

P^'^An elastic abnmve memte. as «%5ScaKaS^ 
dainedta any one of the preceding clams. Oaagpw. C2. 

10 in which said matrix is nOTrpoTOUS. «»1 , — 

8 An eJastfc abrasive member as rhane erv Lauft 

ciLdin^oneofCJaimslto6.m ^lS^.C2. 

'f^M «e«b« as 
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